With the continuous optimization and reform of the healthcare system, many of the equipment in hospitals are developing in the direction of intelligence. At present, the hospital bed call system relies mainly on the traditional cable. Wired call system wiring is tedious and high in cost. It can sometimes cause short circuits, circuit breakages, and other problems, which will affect the timely treatment of patients. Based on ZigBee CC2530 software and hardware technology, this paper designs a wearable wireless calling system in hospitals based on ZigBee. ZigBee technology is a short distance wireless communication technology, which is characterized by low power consumption and low cost. This article sets up the style of the watch based on the ZigBee wireless communication hardware. The nurse can detect the patient's location at all times through the wireless call system device worn by the patient. When a patient is away from his or her hospital bed and suddenly needs care, the patient can call the nursing station according to the wireless communication system worn on his wrist. The nurse can arrive quickly and carry out the treatment, which can greatly alleviate any emergencies. The application of this wireless call system has significantly improved the level of hospital care and further promoted the development of hospital equipment in the direction of intelligence.
Introduction
At present, communication between patients and nurses in hospitals is inconvenient, and there is a lack of an effective communication channel. We seek to develop a ZigBee-based call system for wrist watches in hospital wards [1] . This system can achieve heart rate detection, real-time location, replacement of drugs, and emergency help. Replacing drugs and emergency help involves sending the patient's information to the nursing station by pressing a specific key [2] . Nurses accurately locate the information sent by patients and then take effective measures based on this information, so that the patients can be treated in time. Currently, the hospital ward call system is fixed beside the hospital bed; it is not mobile nor convenient. This article focuses on the development of a single function portable wearable communication equipment, specifically for calling systems in hospitals. This equipment is simple in function, low in cost, and strong in practicality. It is more suitable for the use of certain groups of elderly patients. It can greatly improve the treatment of hospital patients and is thus an important need for the hospital. The innovation of this article is not to study new technology, but to combine existing mature and feasible technology that is not yet widely used in the medical field and create a practical, convenient product for hospitals.
Overall Design of System

System Architecture
The hospital wearable wireless calling system based on ZigBee is designed to make up for the shortcomings of the hospital cable ward and improve the communication efficiency between nurses and patients [3] . The wearable wireless calling system in hospitals is connected according to the star network. The transmission of information takes place through the Basic RF protocol. Each node in the Basic RF protocol has the same status. It does not need to be divided into coordinator, router, or terminal. However, in order to distinguish the different functions of different nodes, we will divide the nodes into three categories according to the different functions of nodes [4] . The first node is connected to the computer client, which is the nursing station and is mainly used to receive information. We call it the receiving node. The second node is mainly installed in a fixed position in different wards. It is used to receive information that is then sent to the receiving node, and we call it the relay node. The third node is the node that is carried by the patient. When the patient goes to a different room or different area of the hospital, the node sends its own signal to the nearby relay node, and the relay node can receive the signal in time and send it to the receiving node. We call this node the sending node. From the receiving node to the relay node, and finally to the sending node, the star network connection is created, forming the complete ZigBee wireless network [5] . This is shown in Figure 1 . Patients sometimes walk around the hospital, such as to go to the bathroom. If they suddenly feel sick and need help, the patient can send an emergency rescue signal to the nursing station through the wireless wearable calling system he or she wears. At this point, the nearest relay node from the patient will receive the patient's information and store it. Then, it is sent to the receiving node along with the location information of the relay node itself. When the receiving node receives the signal, the nurse can collect the patient's personal information and current location in order to find and treat the patient. The schematic diagram of the communication frame of hospital wards is shown in Figure 2 . 
System Hardware Design
The hardware of the wireless bed calling system is mainly composed of the main controller CC2530 module, power module, heart rate monitoring module, and key module [6] . The system hardware is shown in Figure 3 . The wireless communication module of the wearable wireless calling system in hospital is designed with CC2530 as the core chip [7] . The design of an antenna and balun matching circuit in the wireless sensor network based on ZigBee protocol is very necessary. It mainly relates to the excellent performance of RF channel indicators and the effect on communication distance and system power consumption. CC2530 can work normally by linking very few peripheral devices. The chip needs two crystal oscillators to provide clock operation for the chip: a 32MHz crystal oscillator and 32.768KHz crystal oscillator. The 32MHz crystal oscillator is mainly used to provide the frequency of sending and receiving RF transceivers [8] . The 32.768KHz crystal oscillator drives the sleep timer and watchdog timer. Because the wireless communication module works in the high-frequency band of 2.4GHz, the components need to be rationally arranged in circuit design. The antenna layout requires the antenna to be as close as possible to the CC2530 chip and tries to keep it away from the external crystal oscillator as far as possible [9] . When transmitting data, the wireless communication module needs to divide the transmitted data into packets less than 128 bytes, which are stored in the transmit buffer. When making the transmitted data frame, the chip automatically adds the processed data to the preamble and begins to mark and check the code. Then, the digital signal is converted into an analog signal through a digital-analog conversion circuit and is transmitted from the antenna to the antenna under the filter's processing. Receiving data is the opposite of sending data. First, the high-frequency signals received are converted to low-frequency signals. Then, analog signals are converted to digital frames by digitalanalog circuits, the frame heads of the digital frames are stripped from the frame structure, and the data information is finally stored in the reception cache [10] . From wireless transmission to wireless reception, the basic communication of the wireless network is built. Figure 4 shows the circuit design of the CC2530 wireless communication module. 
Software Design of System
The software design of the system is mainly based on the establishment of a wireless network by ZigBee and is programmed using the IAR software development platform. The program design includes a system initialization design, launch node design, relay node design, and receiver node design. The receiving node is connected to the computer through the serial port. Then, by using the Visual Studio software to create a visual nursing station interface, the received digital information can be displayed through an edited nursing station interface [11] .
Design of Data Sending Software
First, the user layer sends the destination address, the data buffer pointer, and the data buffer length to the Basic RF layer through the Basic RF function. A buffer is set up in the Basic RF layer to store the data that is ready to be sent. The data that is stuck in the Basic RF layer buffer is transferred to the CC2530 of the hardware layer to be sent to the FIFO buffer area, and the hardware layer is called to initiate ISTXON () to send the data out. The transmission channel will wait for the data to be sent out, obtains the sending result from the hardware layer, and sends the status to the Basic RF layer [12] . If the Basic RF layer receives the reply packets from the Basic RF sending function, it sends SUCCESS to the user level, indicating that the data is sent successfully. The process is shown in Figure 5 .
Design of Data Receiving Software
First, when the hardware layer receives a packet, it will automatically apply for interruption, and the interrupt service function stops the Basic RF layer to read the data received by the hardware layer. The Basic RF layer will receive the first byte from the CC2530 in the buffer area, the receiving frame, and read all the data in the buffer layer of the hardware layer to the Basic RF layer. CC25320 automatically sends response signal ACK to the transmitter [13] . At the same time, the Basic RF layer will recognize the address of the received frame. If CRC is correct, it is received. The Basic RF layer will detect the FCS and serial number of the packet. If they are consistent with the expected signs, the new packets will be received and sent to the user level to send TRUE. The user layer will continue to query its logo through the received data. When the TRUE is returned, the user layer obtains the new data and RSSI values from the Basic RF layer and stores them in the memory, providing a pointer called pData for the data to be used by the user [14] . This process is shown in Figure 6 . Figure 5 . Design of data sending software Figure 6 . Design of data receiving software
Software Design of Upper Computer
The most important feature of creating Windows applications by using Visual Studio software is to provide various kinds of software for developers to use. It not only improves the speed of development, but also unifies the development interface. The Windows application is a based window application program, which is programmed by C# and displayed on the user interface by Windows [15] . The interface mainly displays the patient's name, the location of the patient, the heart rate of the patient, and the current state of the patient. When a patient needs to change a drug or send an urgent distress signal, the patient sends the signal through a keystroke. At this time, the interface will show the corresponding information. The nurse who sees the message on the interface will take timely measures to carry out the targeted treatment. Figure 7 shows the overall process of nursing. The system mainly receives data from the receiving node through the serial port. To enable users to read digital information in a popular way, we can visualize the numbers by writing the visual interface, as shown in Figure 8 . What you see at this time is the information of each patient. When the nurse receives the patient's call, the nurse can create an effective treatment using the information displayed on the interface. As shown in Figure 9 , Wanger is showing an urgent distress signal. Xiaoming detects abnormal heartbeat information that needs to be processed [16] . At this time, nurses press the nursing button by clicking the visual interface. As shown in Figure 9 , the state of Zhangsan is the state of nursing, so that targeted treatment can be achieved. This is the same for Xiaoming and Wanger. When the nurse completes the diagnosis and treatment of the patient, the nurse uses the interface to end the nursing, and then the user interface begins to run normally and converts to the normal interface of the patient in Figure 8 . 
Conclusions
Through the design of a wearable wireless calling system in hospitals, we have achieved our desired effect through practice. According to the functional requirements of hospitals, it is believed that this system will become a necessity of hospitals in the near future. With our aging population and the big data era, this wearable medical and remote service mode, first introduced into hospitals, will eventually become the mobile terminal of the next era.
